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INTRODUCTION
Recentdevelopmentsinthemethodologyofsocialcost-benefitanalysis(SCBA)
havecentredontheuseof weightsto revaluetheincomeflowscreatedbyprojects.
Thesedevelopmentsreflectheincreasedconcernexpressedbymanygovernmentsin
thelessdevelopedcountries(IDCs)aboutheproblemsof thelowestincomegroups,
andareanattempto showhowtheobjectiveof greaterequityin incomedistribu-
tioncanbeincorporated,in additionto othermoreconventionalobjectives,in the
appraisalof projects. Thispaperdiscussestheuseof incomeweightsin thelightof
theresultsofamoredetailedstudyonSCBAinPakistanbytheauthor[1]. Thepa-
peris dividedinto threesections:thefirstanalysesthedifferentwaysin whicha
weightingsystemcanbeincorporatedintotheappraisalof projects;thesecondis-
cussestheproblemof obtainingvaluesfor theseweightsandsuggestsa relatively
simpleapproachwhichcanbeappliedinPakistan;and, finally,thethirdsectiondis-
cussesthepracticalsignificanceofsuchproceduresfordecision-takingin theIDCs.
I. INCOMEWEIGHTINGSYSTEM
TheSCBAshowshowdifferentgovernmentobjectivescanbeincludedin the
appraisalof projects.l Thebenefitsandcostsof aprojectaredermedin termsof
theircontributfonsto therelevantsetof governmentobjectives,andwillvarythere-
forewiththeobjectiveschosen. A distinctioncanbemadebetween'economic'
analysis,wheretherelevantgovernmentobjectiveis anefficientuseof existingre-
*The authoris a Lecturerin the ProjectPlanningCentreat theUniversityof Bradford,
Bradford(U.K.). He is indebtedto John MacArthur,DavidPottsandMikeVeitch for their
commentsonanearlierdraftof thispaper.
lDespite differencesof terminology,presentationand emphasis,the major works on
SCBA canbe seenasa consistentbody of literature. The presentationin thispaperfollows
thatof SquireandvanderTak [16], sincethelattercanbeseenasasynthesis,andanextension
of theearliermajorpublications,UttleandMirrlees[7] andtheUNIDO Guidelines[91. Hence-
forth, SquireandvanderTak [16) will bereferredto asSVT, andLittle andMirrlees[7], asLM.
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sources,and'social'analysis,wheregrowthofnationalincomeandequityinitsdistri-
butionarealsoconsidered[16, 1'1'.54- 56]. Incomeweightsareonlyrequired
for a socialanalysis. In appraisaltanylevel,all thevariouseffectsof aproject
mustbeconvertedintoanequivalentvaluein termsof thenumeraireor unit of
account. Muchof theapparentdifferencebetweenworksontheSCBAhasbeen
causedbytheuseof differentnumeraires.SVTfollowLM intheiruseofincomein
thehandsof thegovemment,measuredatworldpricesasnumeraire.2Intheory,in
a full socialanalysis,all privatesavingsandconsumptionoutof theincomecreated
by aprojectmustberevaluedin termsof thenumeraire,andif equityisoneof the
government'sobjectivestheweightsusedforthispurposewillvarybetweendifferent
groups,dependingupontheircurrentlevelof incomeorconsumption.
¥'"
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AdjustmentsoCosts
Onewayofconductingasocialanalysistoincorporateincomeweightsin the
shadowpricesgivento unskilledlabourandnon-tradedcommodities.Mostatten-
tionis giventounskilledlabour,ontheassumptionthatthemostimportantincome
effectscreatedby aprojectwillbethoseaccruingto labourmovingfromlowerin-
comeactivitiesor unemploymentto workuntheprojectconcerned. In aneco-
nomicanalysistheshadowage(W)is '
W=am
wherem is theopportunitycostof a worker,anda istheconversionfactor(CF)
requiredto expressthisopportunitycostatworldprices. A CFisdefmedasaratio
of worldto domesticprices. TheCFscanbeestimatedforindividualcommodities
or groupsofcommodities.TheyarerequiredinaLM orSVTsystemsinceallitems
mustbeexpressedatworldprices. In asocialanalysis,theshadow agebecomes
(WI);
-r
wI =am+{3(c2- cl) - d (c2- cl) (2)
whereC2is thenewlevelofconsumptionf theworkerafterhehasenteredemploy-
mentontheproject,
cl is hisold levelof consumptionpriorto obtainingemployment,so that
(c2- cl) ishisconsumptiongain,
c2andcl aremeasuredatdomesticpricesand{3istheCF requiredtoexpress
thisconsumptionatworldprices,and
d is theweightgivento aunitof consumptionatdomesticpricesgoingto
theworkerconcerned,in relationto thenumeraire.(d willvarywith
eithertheconsumptionorincomeleveloftheworker).
+
II
2UNIDO Guideline.[9J usedprivateconsumptionat domesticpricesasnumeraire;this
approachwasfollowedin UNlDO studies[19J and [4J. Howeverwith thisnumeraireit is
necessaryto specifywhichprivategroupreceivestheconsumption.
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Thenewshadowwage(WI) hasthreeelements.Theopportunitycostof
labour(a m)is acostin termsof theefficiencyobjectivesinceit representsalossof
incomeelsewherein theeconomy;theextraconsumptionof theworker{3(c2- cl)
is a costin termsof growth,sinceit divertsresourcesawayfromsaving,and,by
assumption,investment. Howevertheextraconsumptionof theworkeris alsoa
benefitin termsof improvingincomedistribution,sothatthevalueof thisbenefit,
d (c2 - cl) is subtractedfrom the other items,thusloweringthe shadowwage.3
Considerationof incomedistributionwill lowerWI, belowwhatit wouldbeif
efficiencyandgrowthweretheonlyobjective,andthepooreraretheworkersem-
ployedonaprojecthehigherwillbetheweightdandthebenefitd(c2- cl), tobe
subtractedfromtheothertermsin WI In thisanalysistheinclusionof theequity
objectiveaffectsprojectselectionbyloweringthecostoflabour,andthereforebias-
ingthechoiceofprojectsin favourof thosewhichemployrelativelylargenumbersof
poorworkers.4
In thecaseof non-tradedcommoditiesusedasinputsbyaproject,theirshad-
owpricein aneconomicanalysiswillnormallybedeterminedbytheresourcesused
in theirproductionvaluedatworldprices,or equivalentworldprices. Fornon-
tradedcommodityx theshadowpricecanbedefmedas:
p = 1: a. p. + 1: a. p. + aQW+ K .rx ill jJJ
where ~arethetradedinputs(i)usedin theproductionofnon-tradedgoodsx,I ,
ai isthenumberofunitsofi perunitof x,
Pi istheworldprice(c.i.f.orf.o.b.)fortradedgoodi,
~ arethenon-tradedinputs(j)usedin theproductionof x,J
aj isthenumberunitsofj perunitofx,
Pj istheshadowpriceofj (calculatedforj in thesamewayasforx),
aQisthenUI:J1berofworkersrequiredperunitofx,
W istheshadow age( calculatedasin equation(1)] ,
K isthevalueofcapitalstockatworldpricesrequiredperunitofx,and
r isthepercentageopportunitycostrateof returnoncapital.
Equation(3) assumesthat'theproductionof anadditionalunitof x requiresextra
capitalfacilities,sothattheshadowpriceofx isbasedonestimatedlong-run,rather
thanshort-runmarginalcosts. Capitalcostsareshownseparatelyfromtheinputitemsi andj.
3Sinceconventionailyail incomegoingto unskilledlabouris assumedto beconsumed,
only consumptionweightsarerequiredin theanalysis. Thetreatmentof skilledlabouris identi-
cal in principle although normaily it is taken that c2 =cl. Where the incomes of skilled work-
ersareraisedby aprojectdifferentassumptionsarenormallymadeabouttheirsavingspropensity.
4SVT [16, pp. 78-87] giveanotherdef"mitionof the shadowwagewhichincludesthecostof foregoneleisure.
(3)
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In a socialanalysistheshadowpriceof non-tradedgoodsmustincludean
allowancefor theincomechangescreatedasa resultof theincreasedproductionof
thesecommodities. The,$eincomechanges,cantakevariousforms. Workers
employedasa resultof theextraproductionof anon-tradedgoodwill findtheir
incomeincreasedif theymov~fromlowerincomeactivities;ownersof capitalmay
fmdthattheyearnahigherateof profitintheproductionof thenon-tradedgood
thantheycouldin othersectors;consumersmayalsobeaffectedif extraproduction
of thenon-tradedgoodleadstopricechangesinothersectors;5thegovemmentmay
alsogainextrataxrevenuepaidby producersorconsumers.In principleallthese
inc0mechangesshouldberevaluedbytheweightsfor privatesavingsandconsump-
tionrelevantforthegroupsconcerned.
Onesimplifyingassumptionwhichcanbeadoptedis thatprivatesavingsi
equalin valuetogovernmenti come.6If thisissoadditionalcostsorbenefits,asa
resultof incomechangescreatedbytheproductionof anon-tradedgood,canarise
onlythroughchangesin privateconsumption.Thisassumptionis usedin thispa-
per,sothatattentioncanbeconcentrat~donconsumptionweights.Adoptingthis
assumption,i asocialanalysis,thenewshadowpriceofx, (p~)willbe
I - I I I (f.1 )
px - 1 ai Pi + 1 aj Pj + aQW + K.r + 3 \1-'3- d3 C3
(4)
whereP~
JIW
Ir
istheshadowpriceof j inasocialanalysis,
isthenewshadow age[calculatedfromequation(2)],
istheopportunitycostofcapitalinasocialanalysis,7
~ aretheprivategroups,excludinglabour,whoseincomeis affectedby
3 productionofx,
C3 isthevalueatdomesticpricesof theextraconsumptionofeachgroup,
P3 istheCF requiredtoexpressthecostof thisextraconsumptionatworld
prices,and
d3 is theweightwhichexpressesthevalueof a unitof consumptionat
domesticpricesin unitsof thenumeraire.[Asin equation(2),d will
varybetweengroups.]
5Mirdees[10J stressesthepotentialsignificanceof pricechangesin othersectorsasa re-
sultof extraproductionof anon-tradedgood. ,
6See[16, p.U6J. Both [7J and[16J discusswaysof givingprivatesavingsa weightof
~1.0;see [7, pp.192-204J and[16, pp.71-72J. Thereareconsiderablepractica1problems
in estimatingweightsfor savings.
7In principle,theopportunitycostof capitalwill differbetweenaneconomicandasocial
analysis,sincebenefitsandcostsaredermeddifferently;see[16, pp.75-76].
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In equation(4) whethertheextraconsumptiongeneratedby a projectwill
loweror raisetheshadowpriceof x in relationto itsvaluein aneconomicanalysis
will dependuponthevalue(Sfextraconsumptioni relationto thenumeraire.If
thebenefitof extraaggregateconsumptionexceedsits costs~(d3 >P3),it willbe3
subtractedfromtheotheritemsinequation(4),whilstif thecostexceedsthebenefit
~ ( P3> d3)theincomechangescreatedbytheproductionofx willhaveanegative
~cialvalueandwill raisetheshadowpriceof x. Consumptiongainsfor workers
employedin theproductionof x donotneedtobeconsideredseparatelysincethey
willhavebeenrevaluedalreadyin theshadow age,Wi.
Poorgroupswillhavea relativelyhighvalueofd,sothattheirextraconsump-
tionshouldproduceabenefitobedeductedfromthecostitemsin theshadowprice
of x. Inthiswaytheuseofadjustedshadowpricesfornon-tradedgoodsisintend-
edto havetheeffectof loweringtheshadowpric~of goods,whoseadditionalpro-
ductionleadsto incomeandconsumptiongainsforpoorgroups. As in.thetreat-
mentof labourthisis awayof biasingtheselectionofprojectsinaparticulardirec-
tion;in thiscasein favourof thosewhichusesuchnon-tradedgoods.S
AdjustmentsoBenefits
An alternativeprocedureforapplyingsocialanalysisi to'revaluethebenefit
ratherthanthecoststreamof a project. Insteadof adjustingindividualshadow
pricesto takeaccountof incomeeffects,theincomechangesforallgroupsaffected
by a projectmustbe identifiedandadjustedby therelevantweights.9 An eco-
nomicanalysisatshadowpricesequalto theopportunitycostsofcommoditiesand
factors,willgivethenetcontributionof a projectonationalincome. All income
gainsor lossesin theeconomyattributabletotheprojectmustbeallocatedbetween
differentgroups,andtheextrasavingsandconsumptionofeachgroupestimatedand
revaluedin termsof thenumeraire. Theapproachcanbeillustratedalgebraically
withasimple xample.
NPy2 = Y + Yf + YQg
Yf = Cf + Sf
YQ =CQ+SQ
NPy3 = NPy2 -/ (fif - df) Cf - (ftQ-dQ) CQ . . . . ., (6)
NPy2 is thenet presentvalueof theprojectin aneconomicanalysis. It is as-
sumedthat only threegroupsareaffectedby the project,the government,farmers
andlabour. The incomechangesof thesegroupsareYg'Y f' andY Q'respectively.
Thesechangescan be'positiveor negative. The incomechangesfor the private
8IntheSVTandLM systemnon-tradedoutputsof aprojectwillbevaluedatconsumer
willingnessto pay;afterbeingconvertedfromdomesticintoworldprices,in principle,this
measurecouldalsobeadjustedtoallowfordifferentincomelevelsofconsumers.
9Thisapproachwasusedin [9J andhasbeenadoptedby[3]and[4J .
(5)
152 John Weiss
groups,farmersandlabourcanbedividedbetweensavingsandconsumption,using
estimatesof marginalsavingspropensities.Cf andCQaretheextraconsumption,
andSfandSQaretheextrasavings(orfarmersandlabour. Thenetpresentvalueof
the socialanalysis,NPV3, is derivedfromNPV2 by addingthe adjustments
madeto theincomeflowscreatedbytheproject. Governmenti come,Yg,isnot
adjustedsinceit is thenumeraire,norareprivatesavings,astheyareassumedtobe
equalin valueto governmentincome. Onlychangesin privateconsumptioncan
create.additionalbenefitsor costsdependinguponwhetherthecostsof extracon-
sumption,determinedby theconversionfactors(J3fand(3Q)exceedthebenefits,
determinedby the consumptionweights(df anddQ)' In thisapproachlabourand
non-tradedgoodswillbevaluedattheshadowpricesofaneconomicanalysisW,and
Px'andnotatshadowpricesadjustedforincomechanges,WIandP~.
Experiencein applyingthisapproachin Pakistan[19] suggestsa numberof
points. .
(i) It maybeusefultodefmetheNPVofaneconomicanalysisas
NPV2 = NPVl + tNPV (7)
whereNPVl is theNPV atdomesticmarketprices. Equation(7)statesthat
NPV2is thenetpresentvalueatmarketpricesplusthedifferencebetweenthe
netp~esentvalueatshadowandatmarketprices(tNPV). Onecanidentify
two separatetypesof incomeeffectcreatedby a project;onedueto the
marketpricespaidfor inputsandoutputs,andtheotherduetothedifference
betweenshadowandmarketprices. For examplethecosttoaprojectof
employingaworkeristhemarketwage;howeverthegainto theworkerisoften
takento bedifferencebetweenthemarketandtheshadowwage. Distin-
guishingbetweenthesetwocausesof incomeflowmayhelpindistributingthe
gainsandlossesfromaprojectbetweendifferentgroups.
(ii) It maynot bepossibleto allocatepreciselyallNPV2to differentgroups,so
thattheresidualincomechangeshavetobeallocatedtoaparticulargroup. If
theprojectconcernedisin thepublicsector,it isconvenientif thegovernment
isthegroupusedforthispurpose.1o
(iii) Formanyindustrialprojectsthemainincomechangesforprivatesectorgroups
arelikelytobetheresultof thedirectemploymentoflabouronaproject,or
theadditionalproductionofnon-tradedgoods.
It is clearthatif thesameassumptionsareadoptedbothproceduresforsocial
analysiswill givethesameresults. Theprocedureofadjustingincomeflowsrather
thanindividualshadowpriceshasanumberof practicaladvantages,however. It
illlowsaclearerpresentationf theestimatedincomeffectsofaproject. Decision-
takerscanseereadilytheestimatedextento whichloworhighinpomegroupsare
affected. Furthermoresinceincomechangescreatedbyaprojectarerarelyknown
10Howeverthisapproachcannotbeusedindiscriminatelyforall typesof incomechanges.
It wouldnot be legitimateto allocateto thegovernmentincomegainsto privateconsumers,
simplybecausetheparticularincomefevelsof theconsumerscouldnotbeidentified.
I
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precisely,it isimportanttohavedatapresentedinaformthatilllowsensithityanal-
ysisto beappliedeasily. It maybeusefulto testthesensitivityofanappraisalto
both.theassumedincomeandconsumptionchanges,andtheweightsgiventothese.
Allowingforincomechangesthroughadjustedshadowpricesdoesnotprecludethe
useofsensitivityaI).alysis,butit makesitsapplicationmorecomplicated.
A thirdalternativefor incorporatingdistributionalconsiderationsin project
appraisalis toadjustfortheproductionasopposedtotheincome ffectsof projects.
Basicgoodsor servicesconsumedby thepoorcanbetreated.as'meritwants'and
givenanextravalueabovetheiropportunitycostshadowprices.ll Theproblem
withthisapproachis thatthereis stillnosatisfactorymeansof identifyingthepre-
miumto begivento suchgoodsorservices,andforthisreasonit willnotbediscuss-
edfurtherhere.
II. THE DERIVATIONOF CONSUMPTIONWEIGHTS
LM obtainconsumptionweightsby assumingfirstthatthereiscertainlevelof
annualpercapitaconsumption,termedthebaselevelof consumption,atwhichthe
governmentis indifferentbetweenincomeconsumedby peopleatthebaseleveland
thesameincomegoingto thegovernmentitself. Secondlytheyassumethatthe
government'svaluationof additionalunitsof consumptionfallsata constantper-
centageratefor agivenpercentagerisein thelevelofconsumptionof therecipient.
In technicalterms,thelatterassumptionimpliesagovernmentu ilityfunctionwith
respecto increasesin consumption,of constantnegativelasticity. Theformula
forconsumptionweightsiS12
.LUnd. = ...
1 ci
wheredi istheconsumptionweightofgroupi,
b isthebaselevelofconsumption,
ci istheaveragel velofconsumptionforgroupi, and
n is theassumedelasticityof thegovernmentu ilityfunctionforconsump-
tion.
Groupsonthebaselevelhaveaweightof 1.0,sincetheirconsumptionisequal
in valueto thenumemire,whilstthoseabovethebaselevelhaveaweightof < 1.0,
andthosebelowit aweight>1.0.
Averageconsumptionlevelsof differentgroupscan,inprinciple,becalculated
fromobservabledata,so thattheweights,di'will bedeterminedbythechoiceof
valuesfor b andn. It isacknowledgedthatn isasubjectiveparameterwhichreflects
thedegreeofgovernmentcommitmentto redistributeincome. Thehigherthevalue
llThis possibilityis discussedin Veitch [18].
12See[7, pp. 234.,-242].An alternativeformulawill be requiredif oneis considering
large,non-marginalchangesin consumption;see[16, p. 65].
(8)
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of n thehigherwill betheweightgivento thepoorestgroups,andthelowerthe
weightgivento therichest. A 'reasonable'rangeofvaluesfor n istakentobe0.5
to 2.0[16, p. 103]P A majorobstacletoapplyingtheLM approachisin identi-
fyingthevalueof b. It is suggestedthatit canbeinferredfromexistingovern-
mentpoliciesontaxesandsubsidies,andthatit willliebetweentheincomelevelat
whichincometaxpaymentscommence,wherethegovernmenttakesmoneyfrom
individuals,andthelevelatwhichindividualsreceivemoneyfromthegovernmenti
theformof welfaresubsidies. Howeverin manyLDCssuchanincomerangecan.
notbedefmedclearly. In Pakistanin 1977incometaxpaymentscommencedat
thelevelof Rs.12,000peryear,substantiallyabovetheaverageincomelevel,whilst
themainformof subsidies,purchasesof wheatandsugaratcontrolledpricesfrom
rationshops,wereavailableto allirrespectiveof incomelevel. A relativelynarrow
rangeof incomewithinwhichthebaselevelmightliecouldnotbeidentifiedforPak-
istanin [19].
SVT donotderiveconsumptionweightsin thesamewayasLM. Insteadof
identifyingabaselevelof consumption,theyrelateprivateconsumptiontogovern-
mentincomein twostages. Firstthevalueofaunitof thenumeraireiscalculated
in termsof unitsof consumptionatdomesticpricesgoingtoanindividualwiththe
nationalaveragel velof consumptionpercapita. Secondlytheyusethesame
governmentu ilityfunctionasLM, butcomparetheconsumptionof a particular
groupwiththenationalaverageratherthananestimatedbaselevel.
Thevalueof aunitof consumptionatdomesticpricesgoingto groupi, in re-
lationto thempneraire,is givenbydiIv,wherediisthevalueofaunitofconsump-
tiongoingtogroupi in relationtoaunitgoingtotheaverageconsumer,andvisthe
valueof aunitof thenumerairein termsofunitsofconsumptionatdomesticprices
goingtoaverageconsumers.
Theweightdiisdeterminedbytherelationship
- ,LLJn
di - c. . . .1
wherec, thenationalaveragel velofconsumption,hasreplacedb,asthepointof
comparisonwithci .
Thesubstitutionofcforbavoidstheneedtoinferabaselevelofconsumption
fromgovernmentpolicies. Howeverproblemsin estimatingb arereplacedby
problemsin estimatingthevalueof governmenti comein relationto privatecon-
sumption,v. SVTsuggestthatvcanbecalculatedfrom'aformulawhichrelatesthe
valueof aunitof investmenttothepresentvalueof thestreamofconsumptiongen-
eratedbytheinvestment.Thisapproachassumesthateitherallgovernmenti come
isinvestedorthat,atthemargin,thegovernmentallocatesitsresourcesoptimally,so
(9)
13A governmentinterestedin incomeredistributionwill havean implicit valuationof
n :>O. It is arguedthatvaluesofn=2.0will giveunrealisticallyhighandlow weightsfor very
poorandveryrichgroups.
'-'
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thatall governmentexpenditure,wheterinvestmentor currentexpenditure;is of
equalva}ue. A numbe.rof differentformulaearegivenforv,butthemainoneis
thatfortheshadowpriceof investmentin theUNIDOGuidelines.14
- q - sq/{j
v - i- sq
(10)
whereq isthemarginalproductofcapitalin thepublicsector,atworldprices,
s isthemarginalpropensitytoreinvestinthepublicsector,
i istherateatwhichthegovernmentdiscountsfutureconsumption,and
{j is the conversionfactorwhichtranslatesconsumptionexpenditureat
domesticpricesintoworldprices.
Thevalueof investment(andby assumptiongovernmenti come)isdetermin-
ed.pythearmualreturnsoninvestment(q),theproportionsof th~sewhicharesaved
(s),andconsumed(l-s), andtheextentto whichthegovernmentplacesa lower
valueonconsumptioni thefuture(i). Theexpression
q - sq
i - sq
givesthepresentvalueof thestreamof unitsofconsumptiongeneratedbyaunitof
investment.Howeverthisconsumptionismeasuredatworldprices,because(q)the
annualsurplusofaprojectisatworldprices. Sincewhatis.requiredisacomparison
betweenthevalueof aunitof governmentincomeatworldpricesandunitsofpri-
'vateconsumptionatdomesticprices,thestreamofconsumptiongeneratedbyaunit
of investmentmustbeconvertedintodomesticpricesbydividingby(j.
Equation(10)isbasedonthesimplifyingassumptions,
(i) thatthevalueofallparametersin theformula(q,s,i) remainconstant;and
(ii) thatall theconsumptiongeneratedbyanadditionalunitofinvestmentaccru-
esto thosewithalevelof cons6.mptionequaltothenationalaverage.
Despitethesesimplificationstherearemajorproblemsinpracticeinestimating
v. In principleqandscanbecalculatedfromobservabledata. q willbetheinter-
nalrateof returncalculatedatworldpricesonthemarginalpublicproject;roughes-
timatesof q canbeobtainedfromindustrialcensusdataor fromexaminationsof
pastprojectappraisals.Estimatesof thefuturesavingspropensity,s canbetaken
fromtargetsin nationalplans,possiblyadjustedownwardsif thesearejudgedtobe
unrealisticallyhigh. A conversionfactorfor consumption{j,willberequiredin
calculatingothershadowprices. Despitedifficultiesin estimatingq, sand {j,
accurately,themajorconceptualproblemarisesin thetreatmentof i, thegovern-
ment'sdiscountrateforconsumption.i is a subjectiveparameterwhichexpresses
thegovernment'svaluationof consumptionatdifferentpointsof time. However
14See[16,pp. 104-106J. A moredetaileddiscussionis givenin [9, pp. 173-200J.
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no governmentexpressesitsobjectivesin termsof aparticularconsumptiondiscount
rate. A formulagivenfor i iS15
i = ng + p (I 1)
wheren istheelasticityof thegovernment'sutilityfunctionforconsumption[as
inequations(8)and(9)],
g istheannualrateofgrowthofpercapitaconsumption,and
p isthegovernmentdiscountrateforpuretimepreference.
The logicof thisformulais thattherateat whicha governmentdiscounts
futureconsumptionwill dependuponfirstlytheextento whichaveragel velsof
consumptionaregrowingovertime(g);secondlytherateatwhichthegovernment's
valuationof extraconsumptionfallsastheconsumerswhoreceiveit getbetteroff,
(n);andthirdlytheextentowhichthegovernmentfeelsthatfutureconsumptionis
lessvaluablesimplybecauseit occursin thefutureratherthanthepresent(P). A
valueof g canbeobtainedfromplanprojectionsor fromextrapolationsof past
trends,anda valueof n will berequiredin orderto deriveasetof consumption
weightsfromequations(8)and(9). Theproblemwiththeformulafor i isthatp,
thegovernmentrateofpuretimepreference,isalsoasubjectiveparameter,andthere
islittleevidenceonitslikelynumericalvalue.
Sincegovernmentsdonotspecifytheirobjectivesin termsofparticularratesof
discountfor futureconsumption,andtheformulafor i containsanunknownpa-
rameter,thevalueof i ishighlyuncertain.16Usingequation(10)it ispossibleto
narrowtherangeof valuesfor i; i mustbegreaterthansq,andlessthanq. The
lowervalueis givenby thefactthatif i < sq,theextraconsumptioncreatedby a
unitofinvestmentwillgrowatafastercompoundratethanthediscountrateusedto
expressit atapresentvalue;in thesecircums~ancesv willtendtoinfmity. At the
upper-limit,if i = q, v willequal1.0,sothataunitof investment(andgovern-
mentincolIle)willbeworththesameasaunitofconsumptiongoingtotheaverage
consumer.Thiscontradictsheassumptionof asavingsconstraintongrowthnor-
mallyadoptedin SCBA. Howeverthepossiblerangeofvaluesfor i canberelative-
lywide.
Theproblemof estimatingv canbeillustratedforPakistan. Alternative
val~sof q of 10percent and12percentareused. Theseareroughestimatesof
thereturnsto marginalpublicsectorprojects.17 Thevaluestakenfor s are23
percentand15percent. A marginalsavingspropensityof 23percentisthetarget
15See[16,pp. 139-140J.
16Theprocedurefor identifyingi suggestedin [9J is to inferavaluefromanexamination
of.pastgovernmentdecisionson projects.Thisis,verydifficultin practiceandimpliesanunreal-
isticconsistencyin decision-taking.
17Thesevalueswereobtainedafterdiscussionwith thestaffof thePlanningCotnmi$ion,
Governmentof Pakistan. They shouldnot beinterpretedaspreciseestimatesof theopportuni-
ty cost of capital in Pakistan. For a detailed explanation of their derivation, see r19 J .
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for thewholeeconomyin theFifthPlan,whilstoneof 15percentrepresentsarate
closerto levelsachievedin thepast[ 12, p.8]. Theconversionfactorfor con-
sumptionis approximatedbyanaverageconversionfactorforalltradedgoodsused
in Pakistan. Thiswas~alculatedto be0.85in 1976-1977,usingtheformulafor
theStandardConversionFactorgivenby [16,p.95].18
Khan [5] estimatedi to be4 percentfor Pakistan. Hisapproachignored
puretimepreferenceby assumingthat i =ng; n wastakento becloseto 1.0,and
theannualrateofgrowthofconsumptionpercapitafrom1959-1960to 1969-1970,
of 3.7per'cent,wasextrapolatedinto thefuture,asa valuefor g. Thisrateof
growthis relativelyhighsincetherealrateofgrowthof consumptionpercapitaover
theperiod1971-1972to 1975-1976wasaround2 percentperyear.19 Further-
moretheapproachis onlypartialsinceit ignoresp, theelementof puretimepref-
erence,in theconsumptiondiscountrate.
Herein calculatingv forPakistan,i istreatedasanunknown,andthreealter-
nativevaluesof 3 percent,Spercentand7.5percentareusedtotestthesensitivity
of v to differentvaluesof i,20 Thesevaluesarewithintherangespecifiedbythe
constraintth:lt i > sq,and i <q. Theresultsof thecalculationsfor v aregiven
inTable1.
Table1
AlternativeValuesfor GovernmentIncomein Relationto AverageConsumption(v)
ConversionFactorTranslatingConsumptionExpenditure
atDomesticPricesinto WorldPrices(13)=0.85
MarginalPropensityto Reinvestin PublicSector(s)Discount
Ratefor
Future
Consumption
s = 15% s =23%
MarginalProductof
Capitalin thePublic
SectoratWorld
Prices(q)
q=lO% q=12%
MarginalProductof
Capitalin thePublic
SectoratWorld
Prices(q)
q=10%" q=12%
i =3%
i =5%
i =7.5%
6.7
2.8
1.6
10.0
3.8
2.1
12.9
3.3
1.8
45.3
4.8
2.2
18TheStandardConversionFactoris theinverseof theShadowExchangeRate;see[19]
for detailsof thecalculations.
19See[19J for detailsof thecalculations.
20SVT [16, p. 110J suggesthata 'reasonable'rangefor i for manygovernmentsi be-
tween5 percentand10 percent. Theyacknowledgethepracticalproblemsof identifyingapar-ticularvalue.
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ThevalueafvishigWysensitiveto.thechaiceaf i, andwheni isanlyslightly
greaterthansq, v becamesveryhigh. Usingequatian(1O)andthevaluesaf the
parametersgivenin Table l,ane unitaf gavemmentincamecanbewarthasmuch
as45.3unitsaf cansumptiangaingto.averagecansumersar aslittleas1.6units.
Thisismuchtaawidearangeaf passiblevaluesfarpracticalanalysis. Farthisrea-
sananecanquestiantheusefulnessaf theSVTapproachto.cansumptianweights,as
it invalvesthehigWyuncertainparameterv.
A simplealternativeis to.redefinethecanceptaf abaselevelafcansumptian
asa minimumsubsistencelevelaf percapitacansumptian.Useaf thisappraach
meansthatb becamesapavertylineratherthanacansumptionlevelinferredfram
anexaminatianaf gavernmentpalicies. Cansumptianweightswillbedetermined
by theaveragecansumptianlevelaf aparticulargraupin relatianto.theminimum
subsistencelevel,andthevalueassumedfarn,theelasticityparameterusedto.reflect
thegavernment'scammitmentto.equity. Thaseanthepavertylinewillhavea
weightaf 1.0, whilstthaseaboveit willhaveaweight< 1.0,andthasebelawit a
weight>1.0. Weiss[19]adaptedthisappraachto.abtainaseriesafcansumptian
weightsfar Pakistan. Thepavertylinelevelafpercapitacansumptianwastaken
to.beRs.1080at1977prices.21Thiswasbasedantheestimatedminimumsubsist-
enceincamelevelaf Rs.400permanthat1976prices,fara familyaf 5,givenin
thefirstversianaf theFifthPlan[11,p.15].22 Thisfigurewasescalatedto.1977
pricesby theincreasein thewhalesalepriceindexbetweenJanuary1976andJuly
1977to.giveRs.450permanthfara familyaf five,arRs.1080perannumper
capita.23
To.abtainvaluesfarthecansumptianweightsfar differentgroupsframequa-
tian(8),it isnecessaryto.assumeavaluefarn. Thereis no.satisfactarywayaf
estimatingn; allthatis passibleis to.decidewhetherweightsderivedfromparticular
valuesaf n reflectadequatelygavemmentabjectivesanequity. Table2shawsthe
cansumptianweightsfar graupsin Pakistan,differentiatedby theiraverageper
capitacansumptianat 1977prices,usingvaluesaf n af 0.5, 1.0,and1.5,and
b = Rs.1080peryear. In practicein derivingcansumptianweightsit seemsmare
impartantto.chaasea singlevalueaf n,-'explainitsimplicatiansto.decisian-takers
anduseit cansistentlyin appraisals,ratherthandebatewhethern shauldbe0.5,
1.0ar 1.5. If sensitivityanalysisusingdifferentvaluesaf n iscarriedaut,thereis
thedangerthatdecisiansandifferentprojectswillbetakenanthebasisaf different
valuesaf n. In [19], a singlevalueaf n = 1.0wasusedanthegraundsthatit
givesan intuitivelyunderstandablesetaf weights;n =1.0impliesthattheweight
placedbythegavernmenta anadditianalRupeeafcansumptianf llsindirectpra-
21All valuesin thestudywereat 1977prices.
22Thisincomelevelisreferredto asonerequiredto sustain"life withoutprivationn.
23Whilstit is not clearexactlyhowmanypeopleareonor belowthispovertylinethereis
evidenceto suggestthat they may form a substantialproportionof thepopulation;see,for
example,Alauddin[I] .
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Average
Cansumptian
levelaf
graup
Table2
ConsumptionWeightsforDifferentGroups(di)
wheredi=(-%)n1
BaseLevel
af
Incame
CansumptianWeight(di)when
Va1u~af n =
0.5 1.0 1.5
(Rs./Year)
c.-1
600
800
1080
1200
1600
2000
4000
8000
partianwiththerisein thecansumptianlevelaf therecipient.Inatherwardsa
RupeereceivedbysameaneinagraupwithanaveragecansumptianafRs.600will
bewarthtwiceasmuchasa Rupeereceivedby sameaneinagraupwithanaverage
cansumptianlevelaf Rs.1200.
Thisappraachto.cansumptianweightsutilizesamarepracticablecanceptaf
thebaselevelaf cansumptianthandaesLM,andavaidstheuse.afthehighlyuncer-
tainparameterv. It derivescansumptianweightsframjudgementsanb,thebase
levelaf cansumptian,andn, theelasticityparameteraf thegavernment'su ility'
functian.24The appraachis relativelysimpleto.applyinpracticealthaughif it is
adapted,thereali~maf thechasenvaluesfarbandn mustbediscussed.
m. SIGNIFICANCEOF SOCIALANALYSIS
The firsttwo.sectianshaveshawnhawequityabjectivescanbeincarporated
into.theappraisalfprojectsanddiscussedwaysaf abtainingcansumptianweights.
TheyhavenQtganeautsidethetechnicalframewarkaf SCBAandquestianedthe
significanceaf suchpracedures. It is clearframequatian(6)thattheuseaf a
consumptianweightingsystemwillanlyhaveamajareffectontheNPVandinternal
rateaf returnafprajectswhichgeneratesubstantialincameandcansumptianchang-
24ln this approachthe weightgivento governmentincomein relationto averagecon-
sumptionwill bedeterminedby thevaluesof b andn, andnot byestimatesof thefutureproduc-
tivityof publicsectorinvestment,asin theformulafor v; [Equation(10)].
(Rs./Year)
b d. d. d.1 1 1
1080 1.34 1.80 2.40
1080 1.16 1.35 1.57
1080 1.00 1.00 1.00
1080 0.95 0.90 0.85
1080 0.82 0.67 0.55
1080 0.73 0.54 0.40
1080 0.52 0.27 0.14
1080 0.37 0.13 0.05
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crops,andfroma relativelydetailedinput-outputtable. Howeverin manyLDCs
the basicdatarequirementsfor a socialanalysisarelacking. In Pakistan,for
example,detailedinformationonthemainnon-tradedsectorsarenotavailable,and
themostrecentinput-outputtabledatesfrom1962-1963.21
It is possibleto questiontheextento whiche.veneconomicanalysisi likely
to be appliedto newpublicsectorprojects. SCBAin thecontextof LDCswas
developedchieflyto appraise'directlyproductive'projectsintheindustrialandagri-
culturalsectors.28In thecaseofprojectswhichproducetradedgoods,it isrelative-
ly simpleto useworldmarketpricestovalueoutput. Projectswhichproducenon-
tradedoutputsposeagreaterproblem,however,sinceit isnecessarytovaluetheir
productionin termsof itseffectondomesticusersor consumers.Estimationof
benefitsin Transport,IrrigationandPowerprojects,for example,canbedifficult,
evenbeforeconsiderationsof incomedistributionareintroduced.29Thereforeven
if acomprehensivesetof nationalshadowpricesareestimatedforaparticularcoun-
try it is unlikelythatallnewpublicsectorprojectscouldbeappraisedby evenan
economicanalysis. Giventheadditionaldatarequirementsof socialanalysisit
appearsunrealisticto suggestthatfor manyIDCs morethanaminorityof public
sectorprojectscouldbeappraisedin thisway. Wheresocialanalysescanbeap-
pliedtheywill probablyhavetheeffectof shiftingsomeinvestmentexpenditure
from the industrialsectorto agricultureand,possibly,to someinfrastructure
activities.However,onecanquestionthequantitativeimpacthisis likelytohave
ontheproblemsofpovertyandinequitableincomedistribution.
Theconventionaljustificationfor theuseof socialasopposedto economic
analysis,is thatin theirpolicystatementsgovernmentsoftenlayconsiderablestress
ontheequityobjective,butthattheyareconstrainedby variouspoliticalpressures
fromtakingdirectmeasuresto redistributeincome. It is arguedthatit is more
difficultto shiftthedistributionof existingassetsthantodirecthecreationofnew
assetsin favourof thepoor. Projectselectionis, therefore,seenasanimportant
complementto moredirectmeasures,uchasfiscalpolicyorlandreform,forwhich
thegovernment'sfreedomofactionislimited.3o
It is clearthat in somecircumstancestheuseof a consumptionweighting
systemcanhaveaprogressiveeffectin termsof thedistributionof income. How-
everthisfactshouldnotdivertattentionfromtheneedtoimplementothermeasures.
Projectselectionis verymucha 'second-best'policyinstrumentforcopingwiththe
probleJ11sof povertyandinequality. Thelivingstandardsof poorgroupsin most
LDCscanberaisedmostrapidlyby policiesto changelandownershiprightsand
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esforprivatesectorgroups.
lowingcharacteristics:
(i) theemploymentof largenumbersof unskilledworkerswhowouldotherwise
beemployedinlowincomeactivitiesoropenlyunemployed.
(ii) theuseof largeamountsofnon-tradedinputswhoseproductionisexpanded
tomeetherequirementsoftheproject.
(iii) theproductionof non-tradedgoodswhichincreasetheincomeoftheir,users
eitherthroughpricechangesortheextraproductionwhichtheygenerate.
Projectswiththesecharacteristicsarefoundmostcommonlyin theagricultural,
agro-industrialandsomeinfrastructures ctors.Industrialprojectsingeneralhavea
relativelyweakeffectin termsof incomedistributionsincetheytendtoemployrel-
ativelyfewunskilledworkers,useahighproportionof tradedtonon-tradedinputs,
andproducetradedgoodsasoutputs. Muchof theincomeffectsofpublicsector
industrialprojectswillbefeltbythegovernment,ratherthanprivategroups.
To applya consumptionweightingsystemit is necessarytohavenotonlya
consistentsetof weights,butalsoreasonablyaccuratestimatesof theincomeand
consumptionchangescreatedbyaproject.25 Thismayberelativelystraightforward
for theworkersemployedirectlyonaproject,butislikelytobeconsiderablymore
complicatedin thecaseof theincomeffectsresultingfromtheuseorproductionof
non-tradedgoods. A numberofexamplesmayillustratethepoint. A newsugar
mill projectmaystimulateadditionalproductionof sugarcane. Estimatingthe
extraincomereceivedbyfalmersasa resultof thisexpansioni sugarcanecultiva-
tionwill involvenotonlyestimatesof therevenuesandcostsfromsugarcanecultiva-
tionitself,butalsoestimatesof thenetincomefromothercropsforegoneasaresult
of theshiftto sugarcane.26Anirrigationprojectmayraisefarmincomesthrough
theextraproductionmadepossiblebythesupplyof irrigationwater. In bothcases
it willbenecessaryto estimatenotonlythetotalextraincome,butalsoitsdistribu-
tionbetweenfarms; A roadprojectmayreducetransportcostsforroadhaulage
companiesandthusleadto arecuctionin freightcharges,whichispassedontocon-
sumersin lowerpricesforfmalgoods. Estimatingwhichconsumersgainasaresult
of thesepricereductionscanbeverydifficult. Finallysomeofthemajorincome
effectsof industrialprojectsarelikelyto bethroughtheiruseof workersin their
constructionphase,andin thedistributionof theirfinishedoutput. Estimationof
these ffectsrequiresdataonthelabourcomponentofconstructionanddistribution
costs. In casesuchasthesesocialanalysiswillrequiredetailedinformationonthe
coststructureof non-tradedsectors,suchasConstruction,Power,Irrigation,Road
andRailTransport,andDistribution,anddetailedfarmbudgetdataonbothtra!fed
andnon-tradedcrops. Suchdatacancomefromsurveysofparticularsectorsand
Suchprojectsarelikelytohavesomeorallof thefol-
"'"'-
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25MacArthur[8] illustratessomeof thecomplexitiesinvolvedin estimatingtheincome
effectsof alandsettlementscheme.
26Theseproblemsareexaminedin Weiss[19] andPotts[14].
27Weiss[19] describesthe dataavailable,andan attemptto revisethe input-output
tableto 1969-1970.
28Theoriginalwork by little andMirrlees[61wastitled"A Manualof IndustrialProject
Analysis". Manyof the ideasunderlyingSCBA weregeneratedby studiesof industrialization
in LDCs.
29Anand [2] andPorterandWalsh[13] illustrateeconomicanalysesof roadandwater
projects,respectively.
30Forexample,seeRayandvanderTak [1S].
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tenant- ownerrelations,andto ensuretheprovisionof basicconsumergoods,at
pricesthatthepoorcanafford. In theforeseeablefuturein mostLDCs,detailed
SCBAtechniqueswillbeappliedtoonlyaminorityofnewinvestmentexpenditures,
andonlysomeof theseinvestmentswillbeof thetypeto whichsocialanalysiscan
beapplied. Therealityof manyLDCsis thatthebalanceof classforcesprevents
effectiveredistributioni favourof thepoor.31 Redistributionvi~arithmetic,in
theformof socialanalysis,mayappearapainlessalternativeto theconflictassoci-
atedwith radicalreformsor theorganizationalproblemsof rationingor subsidy
schemes.Theimportantpointis thattheuseful,althoughsubsidiary,roleofsocial
analysishouldnotdivertattentionawayfromtheneedtoovercometheconstraints
onmoreeffectivepolicymeasures.
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